INTRODUCTION
The researches of Thumb and Marbe 1 on the psychological basis of analogy 2 in language were an attempt to determine what characteristics a word-association must possess in order to become linguistically effective. Their investigation established the following characteristics:
1. The effectiveness of an association in producing analogical changes increases with its frequency, i. e., with the number of members of a speech-community in whom it is present. This may be represented algebraically by E = F/n when E represents the effectiveness in producing analogical changes, F the frequency or number of occurrences of the association and n the number of persons under investigation.
2. The effectiveness of an association increases with a decrease in the average time required for the association to take place. This may be represented algebraically by E = ij{T + i) when T represents the average association-time; with a decrease in the association-time the value of E approaches i. 8 Strictly speaking the results of Thumb and Marbe's in-1 A. Thumb und K. Marbe, ' Experimentelle Untersuchungen fiber die pjychologischen Grundlagen der sprachlichen Analogiebildung, ' Leipzig, Engelmann, 1901. •By 'analogy' and 'analogical changes' we mean those changes in the form or meaning of words or groups of words which are brought about through association with other words or groups of words.
1 In a further investigation, published in Indogermanische Forschungen, ai, 1-55, Thumb established an additional characteristic for linguistically effective associations, namely their 'spontaneous' nature. In this type of association the associated word follows immediately after the stimulus-word without any intervening mental process.
In my experiments the association-types were not investigated, for reasons set forth below.
vestigation are applicable only to the German Language; or still more strictly only to the dialect of his observers.
The Problem.-Briefly stated my problem was (1) to make a beginning in the establishing of the associational basis of the English language and (2) to make a comparative study of the English and German results. EXPERIMENTAL INVESTIGATION In the first experiments of Thumb and Marbe, a list of 60 words was chosen from different categories as follows: 10 names expressive of family relations, e. g., father, mother, etc., 10 adjectives, 10 numerals from I to 10, 10 pronouns, 10 adverbs of place, 10 adverbs of time. All sixty of these words were presented to each observer at one sitting. They were arranged in such an order than in no case would a word immediately follow another of the same category; miscellaneous words not belonging to the list selected for the experiment were frequently interposed. The observers were eight in number, all students, teachers, or doctors of philosophy. In a later experiment 80 verbs (infinitives) were used as stimulus words. Eight observers were again used, three of whom (students) had not served in the first experiment. A stopwatch was used to measure the reaction-time in the first experiment and a Hipp chronoscope and voice key in the later investigation. The results of the two investigations do not differ materially from each other. In very few cases do the favored associations of the one investigation differ from those of the other.
In my experiments, conducted in the psychological laboratory of the Ohio State University in the spring and summer of 1917, 126 observers were used. These fall into three groups. The members of Group A (100 students) are classified in the following table according to their standing as represented in the table. The four vertical columns, numbered 1, 2, 3, 4, refer to the four undergraduate classes; the remaining columns, designated by Roman numerals, refer to the following classes: I, graduate students; II, professors; III, a group of high school teachers who attended the Uni- Group B consisted of 11 children, aged 9 to 13 years. Group C consisted of 15 university janitors. By means of Group A, I desired to test out the results of Thumb and Marbe with a large group of observers, as compared with the very small group used by the German investigators. This large group was supplemented by the other two groups in order that the results gained from educated adults might be compared with those from uneducated adults and children.
The stimulus-words used were made to correspond as nearly as possible to those used by Thumb and Marbe in their earlier experiments. They fall into six categories, as follows: 10 names of personal relations, 10 adjectives, 10 numerals (1 to 10), 10 verbs (present participles), 10 pronouns, 10 adverbs of time and place. The participles of verbs were used to prevent verbs such as walk, used in the infinitive, from being understood as nouns. Only one-and two-syllable words were used, to avoid the possibility of the reaction time being increased by the length of the stimulus-word. Hence no translation of German Schzvager, etc., was used. A preliminary experiment had been undertaken to discover whether there were any marked difference in length between the reactiontimes when one-syllable stimulus words were used and when two-syllable words were used. The results showed the time for the two-syllable words practically the same as for the one-syllable words; the difference may therefore be regarded as negligible for our purposes.
The method employed was as follows: a Hipp chronoscope was set up in a room adjoining that in which the observer and experimenter sat. This was to prevent the sound of the chronoscope from disturbing the observer. The experimenter controlled the chronoscope by means of a key r which was connected by wiring with the instrument. The chronoscope readings were taken by an assistant.
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The following instructions were read to each observer:
Please keep your eyes closed during the experiment. I will read you a list of words. To each word respond as quickly as possible with another word. The first five words will be for practice.
I then gave the following words: house, jumping, fast, red, who. The words chosen for the experiment then followed. These were arranged in ten different haphazard orders, so that in each ten observers no one was given the stimuluswords in the same order. As the experimenter began the articulation of each word, he pressed the key which started the chronoscope; when the observer began to respond the experimenter released the key, thus stopping the chronoscope. (The experimenter did not look at the observer during the experiment, but released the key upon receiving the auditory stimulus of the observer's response.)
No attempt was made to classify the associations according to the occurrence or non-occurrence of mental processes intervening between the stimulus and reaction words, because this would have required introspection on the part of the observers, whereas it was my desire to make the conditions of the experiment as simple as possible, thus approaching more nearly the conditions in everyday speech. Moreover, as Thumb himself notes, 2 the 'spontaneous' character of an association may be inferred from the rapidity with which it occurs; the associations having the shortest reactiontimes are the 'spontaneous' ones.
In the following tables, the results for Group A are presented. The figures in parentheses, placed after the stimulus-words, indicate the total number of successful reactions. The columns under n, A and M give the number of occurrences, the average reaction-time and the median 3 of the re- - (97) . (92) - (98) 4.
• 
• (8)
•two., •three, •four..
•five.
• • frequently misunderstood as them. * selten and oft do not occur as stimulus-words in the German investigation, these I have given above only those which correspond to my stimulus-words.
T&M used 10 adverbs of place and 10 adverbs of time. Of action-times, respectively, of the most frequent response, the next most frequent response and of all remaining responses. A star before a stimulus-word indicates that it occurs as a stimulus word in the experiments of Thumb and Marbe; a star before a most frequent response indicates that it was also the favored response in the German investigation. Below each table is given the corresponding German table.
Of the 60 stimulus-words used in my investigation, 50 correspond to stimulus-words used by Thumb and Marbe. Of the most frequent responses to these 50 words, 35, or 70%, agree with the favored German reactions. It should be noted, moreover, that in some cases where the favored English response is not the same as the favored German response, the next most frequent response of the one investigation agrees with the most frequent of the other. Thus the responses to son (Sohn) are daughter {Vater); Tochter however occurs as the next most frequent German response and father as the next most frequent English response. It is quite possible that had Thumb and Marbe used a larger group of observers, the agreement between the German and English results would have been still greater.
In both the English and German experiments, stimuluswords of a given category were responded to predominantly with words of the same category, as the following figures show. (German percentages are given in parentheses.) Since the English observers were given participles as stimulus-words and the German observers infinitives, the difference in the results is probably due to the difference in the stimulus-words. If this is so, we see between the infinitive and finite forms, besides the linguistic difference, also a decided psychological difference.
Names of personal relations responded to names of pre-
It is to be noted also that of the responses to adjectives, There are 17 cases of reciprocal associations, as follows: father ?=* mother, son ^± daughter, brother ?=* sister, uncle ?=* aunt, big z± little, light ?=± heavy, old ^± young, thick ?=* thin, white f=* black, giving ?=* taking, eating ?=* drinking, losing ?=± finding, reading ?=* writing, this ?* that, here ?=± there, now z* then, seldom ?=* often.
It remains for us to consider the relations between the reaction-times for the most frequent, next most frequent and remaining responses. Thumb and Marbe found in their experiments that the more frequent a response was, the shorter was its reaction time. The following table will show that the same rule applies to the English results. In the lines marked a, b and c are given the average reaction-times of the most frequent, next most frequent and remaining responses, respectively, to the stimulus-words of each of the six categories. At the right are given the medians of all six categories. 
RESULTS OF GROUPS B AND C
In the following tables are given the results for Group B (children) and Group C (uneducated adults). 'The figures in parentheses after the stimulus-words indicate the total number of successful reactions; the columns under n and M give the number of occurrences and median time of the most •little.
large.
•light., •young.
•old....
•thin...
•thick., •black..
•white. Except in the length of the reaction-times, the results of Groups B and C present comparatively small differences from those of Group A. Of the most frequent responses of Group B, 86.4% are the same as the most frequent responses of Group A. Of the most frequent responses of Group C, 83.1% are the same as those of Group A. The responses of Groups B and C, as was the case in Group A, are predominantly of the same category as their stimulus-words. In the category of numerals, the influence of counting by twos is to be noted; in Group B four occurs 4 times as a response to two, while in Group C four occurs 5 times as a response to two, and six occurs 4 times as a response to four. In both of these groups, there occurs as the most frequent response to where; the most frequent response of Group A was when. The supplementary groups are not large enough, however, to permit us to make comparisons between the results for single words. They do however show us clearly that the associative processes of children and uneducated adults do not differ widely from those of educated adults, except that they are slower. The following tables give the medians of the reaction-times, (a) of the most frequent, (b) next most frequent, and (c) remaining responses to the stimulus words of each of the six categories; at the right of each It will be seen from these figures that the reaction-times for children and uneducated adults are longer than those for educated adults. That the times for the next most frequent responses are in many cases longer than those for the infrequent (remaining) responses and in a few cases shorter than the corresponding times for the most frequent responses, is due to the very small number of next most frequent responses (cf. the tables). The number of these being small, the medians represent, not the frequent values of a large group of observers, but the individual peculiarities of two or three observers. In Group A, where many observers were used, the relations of time between most frequent, next most frequent and infrequent reactions are clearly seen.
In discussing the associations of children, These figures show that the spattering is greatest in the uneducated adults and least in the children. Of course, it must be borne in mind that Groups B and C are much smaller than Group A; nevertheless, until further and more extended investigations are made, we cannot regard the results of Ziehen and Watt as being of general significance. The significance of the conclusions reached from experiments of this sort is proportional to the number of observers. Until more reliable results are at hand, we are justified in believing that the associations of children are quite similar to those of adults, except in the length of the reaction-time. That there are more associations present in the adult than in the child we cannot doubt; but the associations which the child already has are similar to those of the adult.
GENERAL CONCLUSIONS
1. The rule established by Thumb and Marbe, namely, that the more frequent an association is, the more rapidly does it take place, is confirmed by the results from the English-speaking observers.
2. In both languages, words of a given category are associated predominantly with words of the same category.
(a) In all categories investigated, with the exception of the numerals, reciprocal associations were found. In these cases a word a which calls up a word b is in turn called up by b.
(b) Numerals are associated predominantly with higher numerals; the numerals I-IO are associated predominantly with the next higher numeral.
(c) Adjectives are associated predominantly with adjectives of opposed meaning.
3. A comparison of the English and German results tends to show that the associations of English-and German-speaking communities correspond in the case of most words which are of familiar meaning and in universal use in both languages.
4. The reaction-times of the associations of children and uneducated adults are longer than those of educated adults, but the favored associations are in most cases the same, and the essential character of the associations is similar.
